MoS 2 /carbon hybrids were scraped from glass slide for further experiments, then was purified by a centrifuge in DI water at a speed of 4000 rpm for at least 3 times. To synthesize MoS 2 by the hydrothermal method, 19.2 g CA, 8.8 g ammonium molybdate, and 11.3 g Na 2 S were dissolved in 100 ml DI water homogeneously. The molar ratio was the same to the ones in preparing films for DLW. Then the solution was put into a stain-less autoclave at 180 ℃ for 20 hours. The product was collected by the centrifuge in DI water at a speed of 4000 rpm.
Materials characterizations
Morphology analysis was conducted on a Hitachi S-4800 field emission scanning electron microscope (SEM). Elemental mapping and electron energy dispersive spectroscopy (EDS)
were performed with an EDS detector equipped in the Hitachi S-4800 SEM. Transmission electron microscopy (TEM) and high resolution TEM (HRTEM) images were recorded on a JEOL-2100F microscope. X-ray diffraction (XRD) experiments were carried out on a Rigaku X-ray diffractometer having a Cu Kα radiation (λ = 0.15406 nm). X-ray photoelectron spectroscopy (XPS) was recorded on a PHI Quantera equipped with monochromated Al Kα radiation. Raman spectra were collected from a Renishaw inVia Raman spectroscopy equipped with a 633 nm laser.
Electrochemical measurements
Electrochemical measurements were performed in a 708E electrochemical workstation (CH Instruments) in a typical three-electrode setup. In all the measurements, bulk MoS 2 , MoS 2 /carbon hybrid, hydrothermal MoS 2 and Pt/carbon had the same loading of ~0.2 mg cm -counter electrode, and a saturated silver chloride electrode as the reference electrode. An electrolyte solution consisting of 0.5 M H 2 SO 4 was used for all the measurements. Before measurement, the reference electrode was calibrated with respect to the reversible hydrogen electrode (RHE) and all the potentials reported in this paper were versus RHE. Linear sweep voltammetry (LSV) measurements were conducted at a scan rate of 5 mV/s. The electrochemical impedance spectroscopy (EIS) was performed at an overpotential of 224 mV at frequencies from 0.1 Hz to 100k Hz. (Fig. S6a and c) . Then the double-layer capacitance (C dl ) was estimated by plotting the ∆j = (j a -j c ) at 0.1 V vs RHE as a function of the scan rate ( Fig. S6b and d). It can be calculated using the equation:
Supplemental Figures
The ECSA can be calculated from the C dl according to: = Where C s is the specific capacitance of a flat surface with 1 cm 2 of real surface area. Here we assume its value is 40 µF·cm -2 per for the flat electrode. The calculated value of 2 ECSA for DLW MoS 2 /carbon hybrid was ∼70 cm 2 ECSA , while the value for the hydrothermal MoS 2 is ∼5 cm 2 ECSA . Figure S7 . Cyclic voltammetry curves of (a) DLW MoS 2 /carbon hybrids and (c) hydrothermal MoS 2 in 0.5 M H 2 SO 4 vs. RHE at a scan rate of 50 mV/s.
Calculation of ctive sites:
The absolute number of active sites (n) for both types of MoS 2 /carbon was examined using CV curves at a scan rate of 50 mV/s (Fig. S7) . n (mol) was calculated with the equation: n=Q/(2F); where Q is the absolute voltammetry charges derived from the CV curves using equation: (E: the potential, V b : scan rate); and F is 
